Abstract-Steel fiber with high elastic modulus, have been added to the reactive powder concrete (RPC) in order to improve its mechanical properties. In this paper, it is studied the impact of the change in the steel fiber content on compressive strength and flexural strength of hybrid fiber reinforced PRC. The results indicate that the mechanical properties of the steel fiber reinforced RPC can be improved to some extent.
INTRODUCTION
Reactive powder concrete (RPC) is a kind of super-high strength, high durability, good volume stability of cementbased composite materials [1] . Not doped fiber RPC brittleness is large, the stress -strain relationship is close to a straight line, and there is little plastic deformation. Compression damage is suddenly burst type form. This undoubtedly brings to the RPC application engineering obstacles [2] . RPC (without fiber) material brittleness, and not by the nature of raw materials and cooperate with the ratios for improvement. RPC as a new type of cement base material, its composition similar mortar, so consider adopting the way of fiber reinforced. Fibre reinforced RPC, therefore, is the combination of fibers and high strength concrete, the reasonable use of fiber reinforced concrete with RPC, the characteristics of the ultra-high strength concrete is an ideal high performance concrete [3] .
Marked by the engineering application, the current with the world's advanced countries such as France (RPC800 is strengthening research, etc.) there are 5~7 years gap [4, 5] . And RPC was just 15 years, so our priority must first successful application in actual engineering, and before application, there is a lot of hard work to do, this is the meaning of this topic research topic.
Different raw material compound fiber RPC is applied in this article, and the effects of steel fiber, glass fiber and polypropylene fiber on the mechanical behavior of plain RPC enhancement effect [6] . Hope that the improvement of the research on mechanical properties of RPC system to do some useful work can make contribution to the engineering application of the future.
II. EXPERIMENTAL Cement: dalian onoda co., LTD., production of China 52.5R ordinary Portland cement. Silica fume: Shanghai day kai silicon powder materials co., LTD., the production of silicon powder, the silica content is 82.22%. Fly ash: dalian huaneng power plant production grade Ⅰ fly ash. Fine: using standard sand, fineness modulus of 1.8. Jianshuiji: dalian west card building materials co., LTD., production of west high efficiency water reducing agent. Steel fiber: dalian harvest metal fiber co., LTD. Production of cold-drawn steel fibre diameter 0.24 mm, 13 mm in length, the surface of the copper plating, the tensile strength of 800 MPa, the density of 7.8g/cm 3 , elastic modulus of 200GPa. Polypropylene fiber: sichuan zuoyue provided material technology co., LTD., the elastic modulus of 2.2GPa.
III. RESULTS AND DISCUSSION

A. The Change of Steel Fiber Volume Ratio on the Mechanical Properties of RPC
In order to explore the standard of RPC under different steel fiber volume ratio of compressive strength, flexural strength and other physical and mechanical performance index, this paper conducted a series of 15 side length of 40 mm×160 mm×40 mm prism specimens of performance testing [7] .
The addition of steel fiber concrete in aspects such as strength, toughness, plasticity increased significantly. Experiment shows that with the increase of steel fiber volume ratio, the properties of steel fiber reinforced concrete increase are more significant. Steel fiber is not, however, with the more the better: on the one hand, the steel fiber is expensive, the mixed too much will increase the project cost; Slender steel fiber, on the other hand, flexible, easy to cluster volume rate is too high, will not be able to give full play to its enhancement effect. In order to improve the enhancement effect of steel fiber and satisfy its construction performance, usually using of steel fiber length ~ 60 mm to 10 mm, diameter or equivalent diameter from 0.3 mm to 0.3 mm, length to diameter ratio of 30 ~ 100, the volume rate of 0.5% ~ 2%.
The mixture ratio of using table 2.1, according to the test method of the first chapter, make specimen, maintenance, measuring flexural strength and compressive strength, snapping the prism compressive and flexural strength of the specimens values listed in table 1. In the present experiment of steel fiber mixed volume rate is respectively: 0%, 0.5%, 1%, 1.5%, 1%, each volume rate under three groups of specimens, a total of 15 groups of specimens. Accurately measure the sizes of the specimen after, compressive strength, bending tested are as follows: figure 1 and figure 2 . In this group of specimens after adding steel fiber, compressive strength and flexural strength of RPC with the increase of steel fiber volume ratio, are on the rise. Incorporation of steel fiber on compressive strength of the specimens increased obviously higher than that of A0 compressive strength of specimen A4 nearly 40mpa, increased by nearly 45%; Flexural strength increased nearly 20 MPa, increased by nearly 120%. Thus, the greater the volume ratio of steel fiber (no more than 2%), steel fiber on the stronger the effective restraint of reactive powder concrete, compressive strength increase is more obvious; The greater the volume ratio of steel fiber (no more than 2%), on the shear plane constraint effect of steel fiber is, the more the higher the flexural strength of the specimens. 
C. RPC Specimens under Different Steel Fiber Volume Ratio of Compression Ratio
Folding ratio refers to the flexural strength of the specimens under the same mixture ratio and the ratio of axial compressive strength, its size reflects the bending capacity of concrete strength. Can be seen from table 2 RPC material discount ratio basically increases gradually along with the increase of steel fiber volume ratio.
Although the folding ratio represents the strength of the flexural performance, but not to fold the greater pressure than the bending capacity, the better; If the flexural strength is too big, under the condition of relatively low compressive strength, folding ratio is meaningless; Comparison is the premise of each group of compressive strength, bending strength of the specimens are separately on the rise or decline, the largest of the folding ratio set to reflect the group the strength of the specimen bending performance. And the increase of steel fiber volume ratio will increase the cost of ascension, and will increase the technology content in the construction, to sum up, this experiment A3 group (steel fiber volume content of 1.5%) of specimen has excellent mechanical properties, it is the best material mix proportioning. 
D. The Change of Steel Fiber Volume Ratio on the Mechanical Properties of Fly Ash RPC
In the need to improve the toughness of the RPC, then adding steel fiber. This experiment mainly through the change of the steel fiber volume ratio to test the RPC in the change of mechanical properties.
The mixture ratio of using 
E. The Influence of Different Steel Fiber Volume Ratio to the RPC Specimen Compressive Strength and Bending Strengts
The mixed with steel fiber, slurry mixing time longer, so that the steel fiber can evenly mixed in concrete as far as possible. When the fiber volume rate increased, the RPC fluidity decrease [8] . This major may be because of the arrangement of fibers in the pulp desultorily, while the number of fiber increased, some fiber will be staggered together and blocking effect. Mixed with steel fiber forming process of the specimens are relatively common specimens is difficult, the new add RPC can't insert, only vibration in the vibration or manual vibration close-grained. At the time of screeding is also easy to take out of the fiber in concrete, so need to be especially careful.
Specimen Af0-Af4 flexural strength and compressive strength change were shown in figure 3 and figure 4 . In this group of specimens, the flexural strength and compressive strength of RPC with the increase of steel fiber volume ratio, basic is rising trend. Incorporation of steel fiber on compressive strength of the specimens increased significantly, the specimen Af4 than Af0 nearly 50 MPa compressive strength increase, namely increased by nearly 50%; Flexural strength increased nearly 20 MPa, increased by nearly 200%. In the process of the destruction of RPC, the specimen is usually destroyed by shear first, and then destroyed by compression. When the applied pressure to the shear strength of RPC matrix when crossing steel fiber to shear surface plus pressure produces all the tensile stress at the shear plane, thus enables the RPC to continue to bear the applied pressure and improved. The steel fiber volume ratio, the greater the constraints on the shear plane the function of steel fiber is, the more compressive strength, bending strength of the specimens are higher also. 
F. RPC Specimens under Different Steel Fiber Volume Ratio of Compression Ratio
Folding ratio refers to the flexural strength of the specimens under the same mixture ratio and the ratio of axial compressive strength, its size reflects the bending capacity of concrete strength. Can be seen from table 4 RPC materials of compression ratio increases gradually along with the increase of steel fiber volume ratio. Although the increase of steel fiber volume ratio, can improve the mechanical properties of RPC, but with too much are not necessarily can achieve project using the ideal effect. On the one hand, the increase of steel fiber volume ratio, raises the difficulty of RPC mixing and forming, even on the fiber and cement paste adhesive to form a New Deal. On the other hand, it will greatly increase the cost of production, against the RPC in the promotion of the market. From what has been discussed above, we believe that the steel fiber volume ratio with 1.5% 2% advisable. And from the table above shows that the steel fiber volume rate of 2.0% is the best.
IV. CONCLUSIONS In this paper, according to different raw materials of RPC, on the premise of consistent of proportion of raw materials, respectively, according to the appropriate adding steel fiber volume rate to make more groups of specimens. Through the test process and finally come up with the test data, can check through analysis and comparison of literature, can draw the following conclusion: separate mixed with steel fiber RPC, with the increase of steel fiber volume ratio, the mechanical properties of steel fiber reinforced concrete increase is more significant. Steel fiber, however, is not mixed, the better. The greater the volume ratio of steel fiber (no more than 2%), steel fiber of reactive powder concrete effective constraint effect is stronger, the compressive strength increase is more obvious; The greater the volume ratio of steel fiber (no more than 2%), on the shear plane constraint effect of steel fiber is, the more the higher the flexural strength of the specimens. Think of steel fiber volume ratio with 1.5%-2% advisable, steel fiber volume ratio of 2.0% is the best.
